Reverse genetics of the avian influenza virus.
Reverse genetics is the creation of a virus from a full-length cDNA copy of the viral genome, referred to as an infectious clone, and is the most powerful genetic tool in modern virology. The generation of influenza A viruses by reverse genetics has lagged mainly due to the inherent technical difficulties of providing a sufficient amount of all eight viral RNAs from cloned cDNA. A breakthrough was made in 1999 by utilizing the cellular enzyme RNA polymerase I for the synthesis of influenza viral RNAs. Although slightly different methods are being used in different laboratories for the rescue of the influenza virus, the basic concept of synthesizing viral RNA using RNA polymerase I remains the same. Coupled with in vitro mutagenesis, reverse genetics can be applied widely to accelerate progress in understanding the influenza virus life cycle, the generation of live-attenuated vaccines, and the use of influenza virus as vaccine and gene delivery vectors.